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In 1866, Erichsen described a syndrome consisting of cognitive impairments and psychosomatic symptoms that occurred in survivors of railway accidents (1). Erichsen's "railway spine" can be regarded as one of the roots of modern psychotraumatology. Today, it is well known that the incidence of posttraumatic stress disorder (PTSD) is particularly high when a psychological trauma is accompanied by physical injuries (2, 3) . Despite this knowledge, the psychosocial effects of severe injuries caused by accidents have not thoroughly been studied. This might be because some accidents, traffic accidents in particular, are viewed by society as such routine occurrences that they are no longer considered to be "an event that is outside the range of usual human experience" (4). However, an epidemiologic study on the frequency and psychological impact of ten potentially traumatic events found motor vehicle accidents to present the most adverse combination of frequency and impact (5).
During the first few hours and days after an accidental injury, most patients have at least short periods in which they feel anxious or worried (6, 7); dissociative symptoms such as derealization may occur in ~15% of patients but are usually of short duration (6). Over the following weeks, psychological disorders are observed relatively frequently: 20% to 50% of patients were reported to suffer from symptoms of depression and/or anxiety or fulfill the diagnostic criteria for PTSD with the exception of the time criterion (8) (9) (10) (11) (12) . Approximately 10% to 25% of patients were reported to suffer from long-term psychiatric disorders (11, (13) (14) (15) (16) (17) . The prevalence of PTSD with delayed onset remains unclear, although cases with a delay of onset of up to 4 yrs have been reported (18) (19) (20) . Accident patients not only suffer from specific disorders such as acute stress disorder, PTSD, or driving phobia, but also from depression, anxiety, and somatoform disorders (9, 10, 12, 15, 21-23).
It must be emphasized, however, that most of the samples investigated to date have consisted of a mixture of slightly to severely injured accident victims. In addition, in many studies, the objective somatic accident and injury characteristics were relatively imprecisely assessed (24). A homogeneous sample of exclusively severely injured patients has, to our knowledge, never been explored. The present study, therefore, is aimed at assessing the prevalence of psychological disturbances in a sample of accident victims who sustained severe trauma and met the stressor criterion according to Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV (25), thus qualifying for a possible diagnosis of PTSD. Second, we were interested in the patients' Sense of Coherence, as explained in the next section, and current coping strategies shortly after the traumatic event. Third, the study investigated correlations between injury severity and psychosocial variables and the presence of posttraumatic stress symptoms. Finally, we analyzed possible correlations between the intensive care unit (ICU) personnel's global clinical appraisals and the patients' injury severity, Sense of Coherence, and current coping strategies.
MATERIALS AND METHODS
This study was approved by the Institutional Review Board of the University of Zurich. To be included, patients had to have sustained accidental injuries that caused a life-threatening or critical condition requiring their referral to the intensive care unit of the Traumatology Department at the University Hospital of Zurich. An Injury Severity Score (ISS) (26, 27) of ≥10 and a Glasgow Coma Scale (GCS) (28) score of ≥ 9 were required, thus excluding all patients with severe head injuries. Furthermore, patients had to be 18-70 yrs of age and capable with regard to both their clinical condition and fluency in German to take part in an extensive interview within one month of the accident. Patients who had been suffering from any serious illness (particularly from any psychiatric disorder, including substance-related disorders) before the accident and those who sustained their injuries as a result of a suicide attempt or from a physical attack were excluded. During a recruitment period of 18 months, all ICU patients were consecutively screened. A total of 135 patients were eligible for the study; of these, 121 (89.6%) gave their informed consent.
Sample Characteristics. Sociodemographic characteristics of the sample are presented in Table 1 . Road traffic accidents were most frequent (75 patients; 62%), followed by sports and leisure-time accidents (26; 21.5%), accidents in the workplace (14; 11.6%), and household accidents (6; 5%). Forty-nine patients (40.5%) sustained a minor head injury (concussion), 47 (38.8%) suffered from organic retrograde amnesia. Twenty-eight patients (23.1%) reported they had experienced the accident as life threatening. In summary, the sample consisted of severely injured accident victims who had not sustained a major head injury and who had no major somatic or psychological health problems before the traumatic event. Table 1 . Sociodemographic characteristics of severely injured accident victims (N = 121)
The 14 patients (10.4%) who refused to participate in the study did not differ significantly from the sample with regard to sex, age, ISS, or GCS. However, significantly more work-related accidents were found among the refusers (n = 7, 50%) than among the sample population (n = 14, 11.6%; Fisher's exact test, p ≤ .01).
Assessments took place shortly after the patients had been transferred from the ICU to the regular trauma surgeons' ward. The mean length of stay at the ICU was 5.7 days (range, 1-26 days; SD, 5.1). The mean number of days between accident and interview was 13.7 (range, 3-29 days; SD, 6.8). All interviews were conducted by a medical doctor (C.N.), a clinically experienced internist who has been involved in research for a number of years and is thoroughly trained in the specifics of traumatic stress research. In the initial semistructured interview, sociodemographic data and information about the accidental event were collected.
Posttraumatic psychological symptoms were assessed using the Impact of Event Scale (IES) (29), a 15-item self-rating questionnaire comprising two subscales (intrusion and avoidance). It is among the most frequently used research instruments in traumatic stress research. The questionnaire has high reliability and validity as a screening instrument for PTSD (30, 31). To assess the specific symptoms of PTSD, the Clinician-Administered PTSD Scale (CAPS-2) (32) was administered. This instrument allows quantification of the frequency plus intensity of each of the 17 PTSD symptoms according to DSM-III-R (4). The CAPS-2 has excellent psychometric properties (33, 34).
To complement the conventional "disorder-oriented" perspective, psychosocial resources were assessed by a number of additional instruments. Information about the patients' social network and recent life events were gathered using a questionnaire compiled from a revised version of the Social Network Index (35), an adapted version of the Social Support Questionnaire (36) and the Inventory for Determining Life-Changing Events (37). The test properties of this 39item questionnaire can be judged as good (38). Biographical protective and risk factors for the development of psychological and psychosomatic illnesses were determined by using a compilation of scientifically established factors (39). Examples of risk factors include psychiatric disorders in a parent, and sexual abuse; protective factors include a lasting, good relationship with the person to whom the patient related most closely as a child, and social stimulation in childhood and youth, e.g., through youth groups etc.
The Sense of Coherence questionnaire (SOC) (40) is a self-rating questionnaire that measures the extent to which an individual is likely to construe a stressor as comprehensible and worth overcoming and the individual's appraisal that he or she will manage to overcome such stressors. It is essentially a measure of an individual's resilience to stress and his or her capacity to cope with it. However, while conventional coping measures assess preferences for particular coping strategies, the SOC measures the individual's capacity to respond to stressors with the appropriate application of a variety of coping and other strategies. Individuals with high SOC scores are those likely to perceive stressors as predictable and explicable, have confidence in their capacity to overcome stressors, and judge it worthwhile to rise to the challenges they face. Low SOC indicates the relative absence of these beliefs. Test properties such as test-retest reliability and internal consistency of the SOC scale are excellent (41, 42).
The Freiburg Questionnaire of Coping with Illness (FQCI) (43) is a coping questionnaire integrating references from the Ways of Coping Checklist (44) and the Bernese Coping Modes (45) . The instrument includes five satisfactorily independent scales: depressive reaction; active, problemoriented coping; distraction and enhancing self-esteem; religiosity and the search for meaning; and downplaying and wishful thinking. Test properties of the FQCI are described in the manual (43).
The IES, SOC, and FQCI are selfrating scales. Data on the patients' social network, life events, biographical protective and risk factors, and the CAPS-2 were gathered during the clinical interview. Internal consistencies of the instruments used in this study were comparable to those reported in the literature. Cronbach's alpha for IES was 0.89; for SOC, 0.89; for FQCI scales, 0.47-0.71; and for CAPS-2, 0.71. A number of patients scored extremely high on item 7 (psychogenic amnesia) of the CAPS-2 scale because they had organic amnesia attributable to minor head injury. Because we were unable to differentiate organic from psychogenic amnesia, we decided to omit item 7 in calculating correlations. This procedure resulted in an increase in Cronbach's alpha from 0.71 to 0.76.
The head surgeon of the ICU, the nurse responsible for the patient, and the patient were each asked to make independent global appraisals by answering the question "How do you assess the ability of the patient to cope with the accident and its somatic and psychosocial consequences" using three Likert scales (physical health, resuming work, resuming social relationships) from 1 ("very low") to 5 ("very high").
Statistical Analyses. Data were analyzed using the Statistical Package for Social Sciences SPSS for Macintosh (SPSS, Chicago, IL) (46) . Pearson's correlation coefficients were calculated to assess correlations between CAPS-2 and all variables.
RESULTS
Descriptive Data. Surgical and psychosocial assessments are presented in Table 2 . Mean ISS (21.8) and GCS mean score (14.4) indicate that patients were severely injured. However, in most cases they were fully alert after the accident. Table 2 . Surgical and psychosocial assessments of severely injured accident victims (N = 121) Mean IES total score was 14.9; patients reported more intrusion than avoidance symptoms. The mean CAPS-2 total score (frequency plus intensity) was 21.5. Five patients (4.1%) met all criteria for posttraumatic stress disorder, namely criterion B (reexperiencing), criterion C (avoidance and numbing), and criterion D (hyperarousal), except for the time criterion.
According to the DSM-III-R and DSM-IV, the diagnosis can only be made if the symptoms have persisted for >1 month (4, 25). In accordance with other authors (12, 47), patients were diagnosed with "subsyndromal PTSD" if they met the symptomatic criteria for criterion B and either C or D, but not both. Twenty-four patients (19.9%) met the criteria for subsyndromal PTSD.
The mean SOC total score was 155.3 (range, 99-199). Problem-oriented coping was most often used, followed by distraction and search for meaning. Wishful thinking and depressive coping were reported less frequently.
Correlations. The scales measuring posttraumatic stress symptoms, IES and CAPS-2, showed a high intercorrelation (r 2 = 0.29, p ≤ .001). The CAPS-2 total score was chosen for calculating correlations with pretraumatic and posttraumatic variables.
No correlations were found between the CAPS-2 total score and the trauma surgeons' objective measures of injury severity: namely ISS, GCS, minor head injury (concussion), and retrograde amnesia (Table 3) . However, significant correlations were found for a number of pretraumatic psychosocial variables (independent of the accident) such as sex (with women showing more posttraumatic stress symptoms); biographical risk factors (positive correlation) and biographical protective factors (negative correlation); life events during the 2 yrs preceding the accident, particularly stress attributable to these life events; and daily hassles before the accident. In addition, the patients' subjective appraisal of the accident, i.e., their assessment of accident severity, and the presence of a sense of threat to life during the accident, correlated significantly with the CAPS-2 score. However, these subjective appraisal variables did not correlate significantly with the ISS (r 2 < .00, and r 2 < .00; NS). SOC correlated negatively, whereas all coping subscales correlated positively with posttraumatic psychopathology. Among the five coping subscales, the highest correlation was found for depressive coping. Table 3 . Correlations between injury severity, pre-and post-traumatic psychosocial variables of severely injured accident victims (N = 121), and posttraumatic stress symptoms, assessed with the Clinician-Administered PTSD Scale (CAPS-2, one week version).
No significant correlations were found among the trauma surgeons' and the nurses' global clinical appraisals of the patients' accident-related coping abilities and the patients' ISS, GCS, Sense of Coherence, and current coping strategies. The patients' own global appraisal, however, correlated significantly with their SOC total score (r 2 = .13; p ≤ .001), as well as with the depressive coping subscale (r 2 = .06; p ≤ .01).
Because more work-related accidents had been found among the refusers, the patients in the sample who had sustained accidents in the workplace (n = 14; 11.6%) were analyzed separately with regard to IES and CAPS-2 total scores. When compared to the rest of the sample, patients with workrelated accidents scored significantly higher on the IES (mean score 27.6 vs. 13.1, t-test: t value = -2.27, degrees of freedom = 14.1, p ≤ .05), but not on the CAPS-2 (mean score 25.1 vs. 21.0, t = -0.96, df = 119, NS).
To control for a possible influence of the timing of the assessments on the occurrence of posttraumatic stress symptoms, we analyzed the number of days between accident and interview in relation to the CAPS-2 total score. However, no significant correlation was found (r 2 = .00, NS).
DISCUSSION
To the best of our knowledge, this is the first study to use a sample exclusively comprising accident victims who received severe, life-threatening injuries and met the stressor criterion according to DSM-III-R and DSM-IV (4, 25), thus qualifying for a possible diagnosis of PTSD. Our aim was to collect as homogeneous a sample as possible with patients free from mental disturbances attributable to head injuries. The mean ISS (21.8) and GCS (14.4) scores in our sample indicate that this goal was achieved. Furthermore, patients were excluded if they showed any signs of prior psychological problems. This allowed for the exploration of the psychosocial consequences of accident trauma without the influence of confounding pretrauma variables. The exclusion of patients who had attempted suicide or had been exposed to a physical assault further contributed to the homogeneity of the sample.
Contrary to other samples that were drawn from accident victims seeking treatment for their posttraumatic psychological problems (8, 9, 48), our sample was collected consecutively, with the ICU of the Traumatology Department at the University Hospital of Zurich as the single source. In traumatic stress studies, it is particularly important to achieve high response rates as reluctance to participate in an interview focusing on the trauma might be a symptom of avoidance and thus indicate the possible presence of PTSD (49) . In our study, 10% refused to participate. Compared to the literature, this is an unusually low rate. In all studies on accident victims, if mentioned at all, the refusal rate was 15% or higher (9, 12, 13). With regard to sociodemographic variables, our sample can be seen as typical and representative for a trauma surgeons' ICU unit and for accident victims in general. Patients were predominantly young males; marital status, living arrangements, educational level, and employment status corresponded to the sex and age distribution. However, generalizability of our data to a U.S. trauma population with different socioeconomic, ethnic, and racial components is unclear, although gender proportions are likely to hold for the U.S.
Taking into account the seriousness of the accidents and injuries the patients in this sample had sustained, they scored surprisingly low on the IES and CAPS-2 scales, indicating low levels of posttraumatic stress symptoms. Accordingly, the number of patients who fulfilled the criteria (without the time criterion) for PTSD (4%) or subsyndromal PTSD (20%) was lower than could have been expected from the current literature (50, 51) . We think that this finding is at least partly attributable to the strict selection process excluding patients with signs of pretraumatic psychiatric problems. Other authors have reported much higher incidence of posttraumatic psychopathology. For example, Blanchard et al. found 39% PTSD and 29% subsyndromal PTSD 1-4 months post-accident (12). However, the sample studied by this research group was recruited by referrals through medical practitioners and by "local media coverage and advertising" and comprised 68.4% females (12). Typically, samples of accident victims comprise no more than 20% to 30% females. It is well known that over the same life-long trauma exposure women have approximately double the risk of suffering from PTSD (52) . Therefore, a sampling bias with regard to gender must almost necessarily have led to excessively high PTSD rates in the Blanchard et al. study. Our findings are more in accordance with the study conducted by Malt who found only one patient with PTSD in a sample of 107 moderately injured accident victims with a mean ISS of 8.6 (15). It must be pointed out, however, that in the Malt study diagnoses were made on the basis of thoroughly conducted clinical interviews and not on the basis of a standardized questionnaire such as the CAPS-2.
Our findings are in accordance with Karasek and Theorell's (53) stress concept that integrates the three dimensions of demand, control, and support: these patients were psychologically healthy when they were suddenly and unexpectedly exposed to an overwhelming stressor. During their stay at the ICU, they were provided with the highest possible degree of self-control and with a maximum of professional and personal support. The importance of family support during ICU treatment has recently received increasing recognition (54) . The relatively low level of distress found in these patients might, therefore, be explained by low pretraumatic vulnerability combined with a maximum amount of posttraumatic control and support.
A mean total score of 155 on the SOC scale is a remarkable result. Our accident victims scored even higher than general population samples (55) (56) (57) . This finding could be interpreted as a sign of an unusually high degree of psychosocial health in the study sample, a consequence of our strict selection procedure excluding patients with pretraumatic psychological problems. It may also be seen as the reflection of a momentary state characterized by feelings of optimism and strength: a person who has recently escaped a life-threatening situation might experience a sense of invincibility. Another plausible explanation for this result could be defensive denial. To the best of our knowledge, only one study on accident victims using the SOC has been published to date: in a sample of 51 traffic-accident victims, the mean SOC total score six months after the event was 144 (58) . At the very least, this finding does not contradict our idea of a momentarily high SOC in the immediate aftermath of a traumatic event.
The descriptive data on coping show that patients used a wide variety of coping strategies. Compared to studies on patients suffering from melanoma (59) or breast cancer (60), the overall coping pattern was remarkably similar, although the general level of coping activity was lower in all five coping subscales. One would expect that in the face of a traumatic event such as a severe accident that had caused lifethreatening injuries, patients would mobilize all available coping strategies.
None of the trauma surgeons' objective measures of injury severity correlated with posttraumatic psychopathology. It appears that even in life-threatening accidents the occurrence of posttraumatic psychiatric morbidity is unrelated to injury severity. According to the literature, the objective severity of the accident or injury does not necessarily correlate with psychiatric outcome (6, 13, 61) . Only in the Blanchard study (12) did injury severity and perception of a threat to life predict later development of PTSD (62) . Furthermore, we could not confirm the finding of other authors that brief unconsciousness and consecutive amnesia are a form of protection against the development of a PTSD (10). Rather, our results support the validity of a number of case studies showing that PTSD can occur even when there is loss of consciousness and organic amnesia for the event and its immediate sequelae (63, 64) .
On the other hand, a whole range of pretraumatic psychosocial variables correlated significantly with posttraumatic stress symptoms as assessed by the CAPS-2 scale. Bearing in mind that women are generally more susceptible to PTSD (65-67), it was not surprising to find that female gender correlated with higher CAPS-2 scores. Also, the significant correlations of biographical risk and protective factors are in accordance with other areas of psychosomatic research (39). Psychosocial stress during the 2 yrs preceding the accident appeared to play an even greater role: life events, stress attributable to these life events, and daily hassles correlated significantly with the early occurrence of PTSD symptoms. This is a noteworthy finding as it indicates that the pretraumatic stress load may have an influence in psychologically healthy subjects on their coping with and healing from accidental injuries and their sequelae. As a consequence, trauma surgeons and ICU personnel should pay special attention when recording case histories to the strains and stressors their patients have been exposed to and to their level of psychosocial adaptation before the trauma.
The highly significant associations of the patients' subjective appraisal of the accident severity and a sense of threat to their life experienced during the incident with their scores on the CAPS-2 scale lend support to the findings of other authors who found that the subjective appraisal of the trauma was highly predictive for later development of psychological problems including PTSD (6, 13, 61, 62). It should be pointed out that in our study the subjective appraisal variables were unrelated to the ISS. This underlines once again the importance of the patients' subjective appraisals in the development of posttraumatic psychological problems (6).
Sense of Coherence measures an individual's capacity to respond to stressors with the appropriate application of a variety of coping and other strategies (41). The SOC scale has been used in a large number of studies in mental health (68, 69) , psychosomatic medicine (70) (71) (72) , public health (73, 74) , and stress research (75, 76) . It can predict short-term or long-term outcome of psychiatric and somatic health problems (77-79). The negative correlation of SOC and CAPS-2 in our study emphasizes the role of SOC as a general measure of resilience in confronting stress. Similarly, Frommberger et al. (58) found significant negative correlations between SOC and posttraumatic stress symptoms in accident victims as did Eriksson and Lundin (69) in a study on survivors of the "Estonia" ferry disaster.
As all five coping subscales correlated significantly with posttraumatic stress symptoms, our data do not allow for a differentiation between adaptive and maladaptive coping strategies (80, 81). However, the highest correlation with posttraumatic stress symptoms was found for depressive coping (r 2 = .20). Apparently, early psychological responses to accidental injuries are related to the patients' current coping patterns. This was found in other studies on accident victims using different coping questionnaires (82, 83) and in a study on PTSD patients with mixed types of trauma (84) . On the other hand, when asked for global clinical appraisals of the patients' future accident-related coping abilities, ICU medical and nursing staff apparently did not refer to the patients' current coping repertoire. They did not rely on objective somatic parameters either. Thus, it remains unclear which criteria the ICU personnel used as a basis for their global clinical appraisals.
This study has a number of limitations that need to be addressed. First, because of difficulties with the language, many foreigners had to be excluded from the study. However, according to our clinical impression, it is particularly foreigners with poor social integration that have the greatest difficulties in dealing with the consequences of their accident. Furthermore, patients showing pretraumatic psychiatric symptomatology may also be expected to show increased rates of PTSD and more difficulties in coping with the accident. These two groups of patients should be included in future studies. Finally, as patients with work-related accidents more frequently refused participation and tended to show more posttraumatic stress symptoms, they should be studied more thoroughly. The small number of patients with work-related accidents did not allow us to draw any firm conclusions.
In summary, the level of posttraumatic stress symptomatology in this sample of severely injured accident victims 2 weeks after their accidents was surprisingly low. Posttraumatic stress symptoms did not correlate with injury severity but did correlate with pretraumatic stressors, the patients' subjective appraisal of the accident, their current coping pattern, and Sense of Coherence. The surgeons' and nurses' global clinical appraisals with regard to outcome did not correlate with the patients' current coping strategies. 
